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[57] ABSTRACT 

A travel route indicating apparatus for use in an auto- 
motive vehicle, wherein a current travel route of the 
automotive vehicle in terms of two-dimensional coordi- 
nates may be obtained arithmetically by means of signal 
processing on the basis of the outputs from a travel 
distance detecting unit adapted to detect a current 
travel distance of the vehicle, and from a bearing de- 
tecting unit adapted to detect a resultant azimuth taken 
by the vehicle after travelling to a current point of 
travel, so that the thus obtained locational data on the 
location of the vehicle varying from time to time may 
be stored in sequence, and so that the travel path of the 
vehicle may be continuously visually indicated, as the 
vehicle travels, on the screen of a display from the 
thus-obtained travel data leading to the resulting cur- 
rent location of the vehicle. The apparatus comprises, in 
operative combination, a power supply control circuit 
adapted to detect the opening status of an ignition key 
switch and then output a power conducting command 
for a predetermined period of time and a power supply 
circuit adapted to self-hold the power conducting status 
to the signal processing unit upon the receipt of the 
command when the ignition key switch is opened, while 
holding the thus-stored data in the signal processing 
unit for a predetermined period of time even after the 
ignition key switch is opened. 

2 Claims, 3 Drawing Figures 
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FIG 1 
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ing apparatus for use in an automotive vehicle, which is 

APPARATUS FOR VISUALLY INDICATING THE arranged such that the record or data stored and accu- 

TRAVEL ROUTE OF AN AUTOMOTIVE VEHICLE mu lated on all the travelling paths up to a last point of 

stopping, where the power supply to the apparatus is 

BACKGROUND OF THE INVENTION 3 shutoff together with the engine ignition, may automat- 

1. Field of the Invention ically be self-contained or held for a certain predeter- 
The present invention relates to a travel route indicat- mined period of time after the shut-off of the power 

ing device for use in a vehicle, and more particularly to supply, whereby thus far accumulated travel data of the 

an improved apparatus for determining and visually vehicle may be continuously recovered upon the resurn- 

indicating a current location, a travelling path and a 10 mg the power supply to the apparatus, 

current travel direction of an automotive vehicle to its Furthermore, it is a still further object of the present 

^ I T ve i; . , . , _ . . invention to provide an improved travel route indicat- 

2. Description of the Prior -Art . apparatus for use in an automotive vehicle, which is 
In the attempt to prevent the driver of an automotive ed such ^ the self . holdi of the 

vehicle or the like from losing his way when driving T * ir * i * . . 
such as at night or in unfamiliar surroundings away data ? n * e ^ U P to f a last P° mt of topping 
from his desired route of travel, there have been devel- m ^ ^ aborted after the lapse of a predetermined per- 
oped a variety of apparatus which are designed to visu- lod of time after the shut off of the P ower su PP ] y to the 
ally indicate continuously or discretely a due current apparatus and when the power supply to the apparatus 
position or the like information on the vehicle by way of 20 is sti11 not restored, whereby a possibility of overdis- 
an indication panel or display screen including a related charge of the battery of the vehicle is prevented, 
road map or the like disposed at the driver's seat so that According to the present invention, there is pro- 
he may be provided with necessary ready guidance vided, an improved travel route indicating apparatus for 
relating to the vehicle's current status of travelling with use in an automotive vehicle, wherein a current travel 
respect to a desired course of travel. 25 route of the automotive vehicle in terms of two-dimen- 
In the conventional travel route indicating apparatus sional coordinates may be obtained arithmetically by 
for such an application, a current" travel distance of a means of signal processing means on the basis of the 
vehicle is detected in accordance with its travel speed outputs from the travel distance detecting unit adapted 
and time by using a distance detecting section, a current to dctect a curr ent travel distance of the vehicle, and 
bearing and a current quantity of azimuthal deviation of 30 from ^ bearmg detecting unit ad ted t0 a resu i tant 
the vehicle are detected by a beanng detecting section ^ b the vehide aftef travdling t0 a cur . 
which employs a rate gyroscope or the like adapted to rent iflt of ^ SQ ^ ^ ^ obtained locational 
detect a possible angular velocity produced about the £ 

axis of yawmg motion of the vehicle, a current location " . 4 . 7 ! 1 T T , 

of the vehicle along its travel route is obtained from an 35 time ™V be s * or f d m sequence and so that the travel 

arithmetic operation on the thus-obtained data, and the P ath of the vehicle may be visually mdicated, m contin- 

results of this arithmetic operation are stored in se- uation as the vehicle travels, on the screen of the display 

quence, and indicated visually by way of spot informa- f rom the thus-obtained travel data leading to the result- 

tion varying from time to time on a display screen upon uig current location of the vehicle. The apparatus com- 

which there is presented a transparent road map of 40 prises, in operative combination, power supply control 

routes or roads along which the vehicle travel. circuit means for detecting the opening status of an 

With the conventional construction as described ignition key switch and outputting a power conducting 

above, however, it is generally arranged in practice that command for a predetermined period of time, and 

the power supply to such travel route indicating appara- power supply circuit means adapted to self-hold the 

tus is interlocked with the opening and closing opera- 45 power conducting status to the signal processing unit 

tion of the ignition key switch of the vehicle. In this U p 0n the receipt of the command when the ignition key 

connection, therefore, there may be frequent possibili- switch is opened, while holding the thus-stored data in 

ties of shut-offs of the power supply to the apparatus the signal processing unit for a predetermined period of 

such as when stopping the engine of the vehicle for gas time even after the igmtion key sw i tc h is opened, 

or for a meal when travelling. TTms the data on the 50 Xhe above ^ further objects> advantages details 

travel of the vehicle up to that point of stopping is of the m ' myea1km wiU become more apparent 

missed due to the volatility of the memory of the appa- from ^ foUowing dctai]ed description by way of a 

™* , . * • * *■ 11 j- * j * j preferred embodiment of the invention, when read in 

The present invention is essentially directed toward r . A , , . , 

overcorning such inconveniences as experienced in the 55 c .°»J* nct ion ^Jth the accompanying drawings, m which 

conventional travel route indicating apparatus. ^ P arts are designated with like reference numerals. 

SUMMARY OF THE INVENTION BRIEF DESCRIPTION OF THE DRAWINGS 

It is therefore a primary object of the present inven- Fia 1 is a schematic block diagram which shows the 

tion to provide an improved travel route indicating 60 basic construction of the travel route indicating appara- 

apparatus for use in an automotive vehicle which incor- | us according to a preferred embodiment of the present 

porates a self-holding capability of data on all the atti- invention. 

tudes of the vehicle operation which have been stored FIG- 2 is a schematic view showing a typical example 

and accumulated during the travel of the vehicle up to of the visual indication provided by the travel route 

a last point of stopping, even when the power supply to 65 indicating apparatus of the invention, 

the apparatus is shut off. FIG. 3 is a schematic diagram which shows a typical 

More specifically, it is a further object of the present example of the circuit construction of the power supply 

invention to provide an improved travel route indicat- circuit according to the invention. 



03/03/2004, EAST Version: 1.4.1 



4,535,334 

3 4 

_ ncc „ TBTTnxT the bearing detecting unit 1 out to the signal processing 

DETAILED DES<^PTION OF THE unit 3 concurre atly, where a current travel direction or 

INVENTION azimuth of the vehicle is determined at each moment as 

The present invention will now be described in detail the vehicle travels. At the signal processing unit 3, there 

by way of example and a preferred embodiment thereof 5 is arithmetically obtained a current location or graphic 

in conjunction with the accompanying drawings. point (x, y) on the XrY coordinates which varies from 

Now, referring to FIG. 1, there is shown schemati- time to time as the vehicle continues travelling, with a 

cally the typical and basic construction of an improved predetermined scale of indication on the display unit 4, 

travel route indicating apparatus for use in an automo- in accordance with the current travel distance and azi- 

tive vehicle according to the present invention, which 10 muthal deviation of the vehicle which were detected in 

comprises by way of a preferred embodiment thereof, a the manner as described above, and the results of such 

bearing detecting unit 1 adapted to output an electrical arithmetic analysis are stored in sequence therein, 

signal which is proportional to a current bearing or a The thus-stored content is constantly read out to be 

current amount of azimuthal deviation of the vehicle in continuously fed into the display unit 4, At the same 

accordance with a current travel direction thereof. A 15 time, an azimuth signal in reflection of a current loca- 

travel distance detecting unit 2 is adapted to generate an tion of the vehicle is sequentially sent from the signal 

electric signal corresponding to a current travel dis- processing unit 3 to the display unit 4. More specifi- 

tance of the vehicle. A signal processing unit 3 is cally, as typically shown in FIG. 2, such inputs to the 

adapted to arithmetically obtain a current location of display unit 4 in reflection of the current location of the 

the vehicle in terms of two-dimensional coordinates for 20 vehicle are such that there appear a current location 

a unit travel distance of the vehicle in accordance with indicating mark Ml showing a current direction of the 

the outputs of the detecting units 1, 2, and store the vehicle existing at a current location B thereof, and a 

thus-obtained data on the two-dimensional coordinates path of travel indicating mark M2 showing the path of 

in reflection of the current travel path of the vehicle as travel from the predetermined starting or reference 

being updated from time to time so as to hold the data 25 point A over to the current location B of the vehicle in 

as ready finite and continuous information on the loca- a simulation manner to follow the current travel route 

tions of the vehicle corresponding to the travel path of the vehicle. In this display unit 4, as typically shown 

. thereof, while centrally controlling the entire appara- in FIG. 2, there may be indicated in accordance with 

tus. A display unit 4 is adapted to visually indicate infor- the signals as fed from the signal processing unit 3 addi- 

mation as updated from time to time, such as a current 30 tional supplementary indication of, for instance, a total 

. travel direction, a current travel distance, and a time period of time Dl which is required for the vehicle to 

consumed up to the present point of the vehicle in ac- reach the current location B from the predetermined 

cordance with the outputs from the signal processing reference point (which is provided by using a suitable 

unit 3. A manual operating switch panel 5 is adapted to timer which is incorporated in the sianal processing unit 

give a command for indication on the display unit 4 to 35 3, so as to function during the time period in which the 

the signal processing unit 3, change the previous setting vehicle travels), an indication of a current total mileage 

of the visual indication manner in the display unit 4 D2 up to the location B, or an indication of display scale 

(such as change of the travel path, change of the given D3 selected by using the manual operating switch panel 

r scale of indication on display, etc.) and adjust a current 5, as desired. 

output sensitivity of the bearing detecting unit 1, as 40 In this manner, by referring to the current travel path 

^selectively desired. A power supply circuit 6 is pro- taken up to the current location by the vehicle as visu- 

vided and the battery source E is connected thereto ally indicated on the display unit 4 and the road repre- 

through an ignition key switch IG-SW and a fuse F, and sentations on the map, it is possible for the driver of the 

is interlocked to the switching operation of the ignition vehicle to immediately judge along which route the 

key switch IG*SW so as to be supplied with power in 45 vehicle is travelling from the visual indication on the 

synchronism with the power supply thereto. A power display unit 4. 

supply control circuit 7 is adapted to detect the opening On the other hand, by virtue of the specific construc- 

of the ignition key switch IG-SW so as to give a com- tion as practiced by way of the preferred embodiment 

mand for conducting the power supply circuit 6 for a of the invention, once the ignition key switch IG-SW is 

predetermined period of time. 50 turned off for the purpose of stopping at a gas station or 

With such construction of the vehicle travel route for a meal while travelling, this state of shut-ofF is duly 
indicating apparatus according to the present invention, detected by the power supply control circuit 7, where- 
it may advantageously operate as explained hereinafter upon a power supply command for a continued con- 
in conjunction with the accompanying drawings. ducting to the signal processing unit 3 is fed from the 

In operation, before the start-up of the vehicle, a 55 power supply control circuit 7 to power supply circuit 
start-of-indication command is given to the indicating 6 long enough to hold the stored data in the signal pro- 
apparatus by way of the manual operating switch panel cessing unit 3 for a predetermined period of time 5 to 10 
5, and at the same time, a predetermined starting or minutes, whereby the power supply circuit 6 continues 
reference point of the vehicle motion and a desired scale to supply the power to the signal processing 3 for that 
of indication are manually preset for the display unit 4 in 60 period of time so that the stored data on the travel path 
accordance with the road map thereon through the of the vehicle may be held accordingly, and also caus- 
manipulation of the operating switch panel 5, as desired. ing an annunciator such as a buzzer to be operated for a 
After such procedures, and when the vehicle starts short period of time (for example, 5 seconds) to apprise 
traveling, a single electric pulse signal is sent at an inter- the driver of such effect. 

val of unit travel distance from the distance detecting 65 With the above-described particular advantageous 

unit 2 to the signal processing unit 3, where the number power supply maintenance according to the present 

of pulses is counted so as to measure a current travel invention, if the vehicle is restarted within that period 

distance of the vehicle, while sending the output from of time, it is possible to immediately recover the contin- 
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ued display of the current travel path record on the so that its heater is continuously fed with the supply for 
screen of the display unit 4 in accordance with the attaining the normal operation of the signal processing 
stored data which is held and restored in the signal unit 3. In contrast, if the ignition key switch IG'SW is 
processing unit 3. Also, with the aid of warning from not closed within that predetermined period of time, 
the annunciator, the driver of the vehicle may well note 5 then upon the lapse of such predetermined period, the 
the effect that the signal processing unit 3 is now being self-holding circuit in the relay RL is opened, thereby 
supplied with the power, so that it is feasible to prevent stopping the power supply to the signal processing unit 
a possible carelessness on the part of the driver in for- 3 from the battery E. There is provided a power switch 
getting to shut off the main switch of the power when ■ SW in the self-holding circuit for the relay RL, which 
not in use. 10 power switch can be designed so as to be closed when 

Now, referring to FIG. 3, which shows a circuit the relay RL is self-held for the short time parking, 
diagram of a typical example of power supply circuit 6, while in the case that the ignition key switch IG-SW is 
in which there are in circuit a relay RL which is de- shut-off when driving is over, this switch is opened so 
signed to turn on and off the main circuit for connecting that the relay RL is prevented from being self-held any 
the battery E to the signal processing unit 3; a relay 15 longer. Also, it is possible to design the arrangement 
energizing circuit for energizing the coil of the above such that the relay RL can forcibly be released from its 
mentioned relay RL from the battery E through the self-holding status by opening the power switch SW 
ignition key switch IG-SW and the diode Dl; a circuit even when the relay RL is under a self-holding status, 
for detecting the operating position of the ignition As fully explained hereinbefore, according to the 
switch which comprises voltage dividing resistors Rl, 20 present invention, there is provided the improved travel 
R2, a transistor Ql, and a resistor R3 for feeding a de- route indicating apparatus for use in an automotive 
tection signal D as to whether the ignition key switch vehicle, wherein a current location of the automotive 
IG-SW is opened or not; a relay holding circuit which vehicle in terms of the two-dimensional coordinates 
comprises resistors R4, R5, a transistor Q2 and a diode may be obtained arithmetically by means of the signal 
D2 for self-holding the above mentioned relay RL with 25 processing on the basis of the outputs from the travel 
a holding command H from the power supply control distance detecting unit adapted to detect a current run- 
circuit 7; and a buzzer control circuit which comprises ning distance of the vehicle and from the bearing de- 
voltage dividing resistors R6, R7 and a transistor Q3 tecting unit adapted to detect a resultant azimuth taken 
adapted for connecting the battery E to the buzzer BZ by the vehicle after travel to a current point, so that the 
in accordance with a warning command A delivered 30 thus obtained locational data on the location of the 
from the power source circuit 7 upon the detection of vehicle varying from time to time may be stored in 
the opening of the ignition switch IG-SW. sequence, and so that the travel path of the vehicle as it 

In this particular construction of the power supply travels may be continuously visually indicated on the 
circuit 6 according to the present invention, it is to be screen of the display from the thus-obtained travel data 
noted that when the vehicle is started-up (with the 35 leading to the resulting current location of the vehicle, 
ignition key switch IG-SW being closed), the coil of the which comprises, in operative combination, the power 
relay RL is energized through the relay energizing supply control circuit adapted to detect the opening 
circuit, and the power is supplied from the battery E status of the ignition key switch and output a power 
through the contact to the signal processing unit 3, conducting command for a predetermined period of 
which is now ready to perform such operations as the 40 time, and the power supply circuit adapted to self-hold 
arithmetic operation of a current location of the vehicle the power conducting status to the signal processing 
and the storing of the results of such operation in se- unit upon the receipt of the command when the ignition 
quence. Under such conditions, when the ignition key key switch is opened, while holding the thus-stored data 
switch IG-SW is opened for a temporary parking of the in the signal processing unit for a predetermined period 
vehicle, this state is then detected by the detecting cir- 45 of time even after the ignition key switch is opened, 
cuit which comprises the transistor Ql so as to produce whereby there is attained such an advantageous feature 
a detection signal "O" (when the ignition key switch that it is feasible in practice to immediately re-start the 
IG-SW is closed, producing a detection signal "O"), visual indication of the continued travel path of the 
which signal is sent out to the power supply circuit 7, vehicle upon the re-start thereof, without the necessity 
whereupon there is dispatched a storage holding signal 50 of updating such data for the visual indication on the 
H to the power supply circuit 6 for a predetermined display. 

period of time (5 to 10 minutes). The power supply It is now clear that the objects set forth hereinbefore 
circuit 6 now turns the transistor Q2 on in repsonse to among those made apparent from the preceding de- 
that storage holding command H, thus completing the scriptipn are efficiently attained, and because certain 
self-hold circuit for the relay RL, continuing to ener- 55 changes and modifications may be made in the forego- 
gize the relay RL, and thus continuing the power sup- ing teaching without departing from the spirit and 
ply to the signal processing unit 3. At the same time, a scope of the invention, it is intended that all matter 
warning command A is given to the power supply cir- contained in the foregoing description or shown in the 
cuit 6 from the power supply control circuit 7 for a accompanying drawings shall be interpreted as illustra- 
short predetermined period, whereupon power supply 60 tive and not in any way limiting, 
circuit 6 functions to turn on the transistor Q3 in the It is also to be understood that the appended claims 
annunciator control circuit so as to operate the buzzer are intended to cover ail of such generic and specific 
BZ for the short period. features particular to the invention as disclosed herein 

In this connection, when the ignition key switch and all statements relating to the scope of the invention, 
IG-SW is closed for restarting the vehicle within the 65 which might be said to fall thereunder, 
predetermined period of time, the relay RL is directly What is claimed is: 

energized through the relay energizing circuit, thus 1. A travel route indicating apparatus for use in an 
connecting the battery E to the signal processing unit 3 automotive vehicle, wherein a current travel route of 



03/03/2004, EAST Version: 1.4.1 



4,535,334 



8 



10 



the automotive vehicle in terms of two-dimensional 
coordinates may be obtained arithmetically by means of 
signal processing means on the basis of the outputs from 
a travel distance detecting unit adapted to detect a cur- 
rent travel distance of the vehicle, and from a bearing 
detecting unit adapted to detect a resultant azimuth 
taken by the vehicle after the travel of the vehicle up to 
a current point of travel, so that the thus obtained loca- 
tional data on the location of the vehicle varying from 
time to time may be stored in sequence, and so that the 
travel path of the vehicle may be continuously indi- 
cated, as the vehicle travels, on the screen of a display 
from the thus-obtained travel data leading to the result- 
ing current location of the vehicle, which comprises, in 15 
operative combination: 
power supply control circuit means for detecting the 
opening status of an ignition key switch and out- 
putting a power conducting command for a prede- 
termined period of time; 20 



power supply circuit means for self-holding the 
power conducting status to said signal processing 
unit upon the receipt of said command when the 
ignition key switch is opened, while holding the 
thus-stored data in said signal processing unit for a 
predetermined period of time of from 5 to 10 min- 
utes even after the ignition key switch is opened; 
and 

a power switch (SW) operatively cooperating with 
said power supply circuit means, said power switch 
being adapted to selectively forcibly release said 
power supply circuit means from the self-holding 
status thereof. 
Z A travel route indicating apparatus according to 
claim 1, wherein there is further provided annunciator 
means for producing a warning upon the receipt of a 
short term warning signal from said supply power con- 
trol circuit means when said ignition key switch is 
opened. 



25 



30 



35 



40 



45 



50 



55 



60 



65 



03/03/2004, EAST version: 1.4.1 



